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affine Hecke (Macdonald-Cherednik )
Lapointe-Vinet [LV1,2], Kirillov-Noumi [KN1,2] Jack
Macdonald ( )
Jack Macdonald $A$
Macdonald $qarrow 1$ Jack
\S 1: Macdonald .
Macdonald
Macdonald [Ma]
$\mathrm{K}=\mathbb{Q}(q, t)$ $q,$ $t$ $n$ $x=(x_{1}, \ldots, x_{n})$
$\mathrm{K}[x]=\mathrm{K}[x1, \ldots, x_{n}]$ $n$ $W=$ S
$\mathrm{K}[x]^{W}$ Macdonald $P_{\lambda}(x)=P_{\lambda}(x;q, t)$




Typeset by $A_{\mathcal{M}}S- \mathfrak{M}$
1005 1997 103-118 103
$r=0,1,$ $\ldots,$ $n$ $D_{r}$ :
(1.1) $D_{f}=t^{(_{2}^{\mathrm{r}})} \dot{\sum}\check{\prod_{\in I\subset[1,n]iI}}\frac{tx_{i}-x-:j}{x_{i}-x_{j}}-:’\prod_{i\epsilon I}T_{q,x:}\backslash$ .
$|I|=\prime j\not\in I$
$T_{q,x}.\cdot$ $x_{i}$ $q$ $x_{j}arrow q^{\delta}x_{j}:\mathrm{j}$ (1.1)
$[1, n]=\{1,2, \ldots, n\}$ $I$ $r$
$D_{0}=1,$ $D_{n}=t^{(_{2}^{n})_{T}}q,x_{1}$ , . $.T_{q)}x_{n}\cdot D_{1}$








(1.4) $D_{x}(u)= \frac{1}{\Delta(x)}\det(xjn-i(1 - ut^{n-i}\tau_{q,x}j))_{1}\leq i,j\leq n$
$= \frac{1}{\Delta(x)}\sum_{w\in W}\epsilon(w)w$ . $(_{i=1} \prod^{n}X_{i}-i(n1-ut^{n}-iT_{q,x_{i}})\mathrm{I}$
$\Delta(x)=\prod_{1}\leq i<j\leq n(Xi-xj)$ $x_{1},$ $\ldots,$ $x_{n}$ $\epsilon(w).$
.
$D_{f}(0\leq r\leq n)$ $W$ $q$
$\mathrm{K}[x]^{W}$ ( $[D_{x}(u), D_{x}(v)]=0$
$D_{r}$ $\mathrm{K}[x]$ )
Macdonald Macdonald






$(u_{\lambda\mu}\in \mathrm{K}=\mathbb{Q}(q, t))$ .
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$\leq$ dominance odrer $P_{\lambda}(x)$
$\lambda$ Young $| \lambda|=\sum_{i}\lambda i$ Macdonald
$P_{\lambda}(x)$ (1.5) (1.6) –
$J_{\lambda}(x)=J_{\lambda}(x;q, t)$ :
(17) $J_{\lambda}(x)=c_{\lambda}P\lambda(X)$ , $c_{\lambda}=\square (1-q.ta(S)t(S)+1s\epsilon\lambda)$ .
$\ell(S)=\lambda_{j}’-i,$ $a(s)=\lambda_{i}-j$ $\lambda$ Young $s=(i, j)\in\lambda$
([Ma], $(\mathrm{V}\mathrm{I}.6.19)$ )
$J_{\lambda}(x)$ $\mathbb{Z}[q, t]$ 1




$y=(y_{1}, \ldots, y_{m})$ (x, $y$ ) $=\Pi(x, y;q, t)$











([Ma]) ( $b_{\lambda}$ )
Jack $\mathrm{M}\mathrm{a}\mathrm{c}\mathrm{d}\mathrm{o}\mathrm{n}\mathrm{a}\dot{\mathrm{l}}\mathrm{d}$ Macdonald
2 $(q, t)$ Jack 1 $\alpha$ (
$\beta=1/\alpha)$ Macdonald Jack $q,$ $t$ $q=t^{\alpha}$





(1.11) $J_{\lambda}^{(\alpha)()}(X)=c_{\lambda}\alpha m_{\lambda}(x)+$ ( $\mathrm{d}\mathrm{o}\mathrm{m}\mathrm{i}\mathrm{n}\mathrm{a}\mathrm{n}\mathrm{C}\mathrm{e}$ order D)
Jack $c_{\lambda}^{(\alpha)}= \prod_{S}\in\lambda(a(s)\alpha+l(s)+1)$ .
(1.12) $J_{\lambda}^{(\alpha)}(X)= \lim_{tarrow 1}\frac{1}{(1-t,\sim)^{|\lambda|}}J_{\lambda}(X;t^{\alpha}, t)$
(1.4) $q$
(1.13) $L(s)=t arrow 1\lim_{q=t^{\alpha}}\frac{1}{(1-t)^{n}}Dx(t^{s})$
(1.14) $L(s)= \frac{1}{\Delta(x)}\det(x^{n-}(jSi+\cdot\alpha x_{j}\partial_{x}j+n-i))_{1\leq i},j\leq n$
$\partial_{x_{j}}=\partial/\partial x_{j}$ . Jack
$n$
(1.15) $L(s)J^{(} \alpha)(\lambda X)=J_{\lambda}^{(\alpha)}(x)i\prod_{=1}(s+\lambda_{i}\alpha+n-i)$
(1.14) $L(s)= \sum_{r=0^{SL}}nn-\Gamma \mathrm{r}$ $L_{f}$
$(r=0,1, \ldots, n)$ $L_{f}$
(1.16) $L_{f}=\alpha^{f}e_{\gamma}$ ( $X1\partial_{x}1’\ldots$ , xn\partial x )+( )
( $W$ ) ( $e_{r}$ $r$ )
$L_{f}(r=0,1, \ldots, n)$ $A$
$G/K$
$\alpha=2$ $GL_{n}/SO_{n}$ , $\alpha=\frac{1}{2}$ $GL_{2n}/s_{p_{2}}n$
Jack $G$ $G/K$
( $\alpha=1$ Schur $\alpha=2$ zonal
) Macdonald
[N1]
$H2=L^{2}1^{-}2L2$ $\alpha^{2}\sum_{i1}^{n}=(xj\partial xj)^{2}$ 2
(1.17) $H_{\mathrm{C}\mathrm{S}}= \Delta(x)^{1}/\alpha_{H_{2}}\Delta(X)^{-1}/\alpha=\alpha^{2}\sum_{j=1}(X_{jx}\partial j)^{2}+2\alpha(\alpha-1)\sum_{i<j}\frac{\iota_{i^{l_{l}}j}}{(x_{i}-x_{j})^{2}}$
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$=e^{\sqrt{-1}\theta_{\mathrm{j}}}(j=1, \ldots, n)$ $H_{\mathrm{C}\mathrm{S}}$
Calogero-Sutherland Hamiltonian


















$m=0,1,$ $\ldots,$ $n$ $B_{m}$ : $\mathrm{K}[x]^{W}arrow.\mathrm{K}[X]^{W}$
: $m$ $\lambda$
(2.1) $B_{m}.J_{\lambda}(x)=J_{\lambda+(1^{m}})(x)$ .
$(1^{m})=(1, \ldots, 1,0, \ldots, 0)$ ( $1$ $m$ ) $m$ 1 Young
$B_{m}(m=0,1, \ldots, n)$
$\lambda=(\lambda_{1}, \ldots, \lambda_{n})$ Macdonald $J_{\lambda}(X^{-})\text{ }$ $J_{0}(X)=1$
$B_{m}$
(2.2) $J_{\lambda}(x)=(B_{n})^{\lambda_{n}}(B_{n-1})^{\lambda_{n}-}-1\lambda_{n}\ldots(B_{1})^{\lambda_{1^{-\lambda_{2}}}}.1$
$\lambda$ $\lambda’=\mu=(\mu_{1}, \ldots, \mu_{s})(\mu_{1}\geq\cdots\mu_{s}\geq 0)$
(2.3) $J_{\lambda}(x)=B_{\mu_{1}}\cdots B\mu_{\partial}\cdot 1$
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(2.1)
$\ell(\lambda)\leq m$ $J_{\lambda}(x)$ $B_{m}$ –
$B_{m}$ $-$ $q$ $([\mathrm{K}\mathrm{N}2])$ :
(2.4) $B_{m}= \sum_{J\subset[1n]|j}\prod_{\in J}x_{j}\sum_{JI\subset}(-tm-n+1)|I|t^{(^{|I})}2\mathrm{I}$ $\prod_{i\in I}$ $\frac{t_{X_{i}}-x_{j}}{x_{i}-x_{j}}\prod_{i\in I}T_{q,x_{i}}$ .
$|J|=m$ $j\in[1,n]\backslash I$
$B0=1,$ $B_{n}=x_{1}\cdots x_{n}D_{x}(t)$ $B_{1}$
(2.5) $B_{1}= \sum_{i=1}x_{i}(1-t^{2n}-\prod\frac{tx_{i}-x_{i}}{x_{i}-x_{j}}\tau_{q},xi)j\neq i$
$B_{m}$ $x_{1},$ $\ldots,$ $x_{n}$
$B_{m}$ $W$
- $B_{m}$ $\Delta(x)B_{m}$ $q$
2 $B_{m}$ $\mathrm{K}[x]^{W}$ (
$\mathbb{Z}[q, t^{\pm 1}][X]^{W}$ )






2.2. (2.4) $\dot{\text{ }}$ $B_{m}$
(2.6) $B_{m}= \frac{1}{\Delta(x)}\sum_{w\in W}\epsilon(w)w$ . $(x_{1}\cdots xefn(\delta 1\delta_{\mathfrak{n}}X_{1}^{(m)}, \ldots, X_{n}^{(m)}))$ .
$\delta_{i}=n-i$ $(i=1 , . . , n)$ .
(2.7) $x_{i}^{(m)i1}=x_{i(1}-tm-+\tau q,x:)$ $(i=1, \ldots, n)$
$e_{m}$ $m$
Jack $q$ $B_{m}$
(2.8) $B_{m}=t arrow 1\lim_{q=t^{\alpha}}\frac{1}{(1-t)^{m}}B_{m}$
$= \frac{1}{\Delta(x)}\sum_{w\in W}\epsilon(w)w$ . $(x^{\delta_{1}\ldots\delta}Xe\Gamma(n^{n}\mathcal{X}11(m), \ldots, \mathcal{X}_{n}^{(m)}))$
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(2.9) $\mathcal{X}_{i}^{(m)}=x_{i}(\alpha X_{i}\partial x_{*}. +m-i+1)$ $(i=1, \cdots, n)$
(2.1)
(2.10) $B_{m}.J_{\lambda}((\alpha)x)=J_{\lambda+()}^{(\alpha)}(1^{m}x)$ $(\ell(\lambda)\leq m)$
(2.4) $B_{m}$ $\mathbb{Z}[q, t^{\pm 1}][X]^{W}$ (2.2)
(2.3) Macdonald $J_{\lambda}(x)=J_{\lambda}(x;q, t)$
$\mathbb{Z}[q, t^{\pm 1}][X]^{W}$ $\mathbb{Z}[q, t][x]W$ (2.1)
$J_{\lambda}(x)$ $\mathbb{Z}[q, t][x]W$
(2.11) $B_{m}’= \sum_{J\subset[1,n]jJ}\prod\in x_{j}\sum_{I\subset J}(-t)m-|I|t(n-1I|2)$ $\prod_{i\in I}$ $\frac{x_{i}-tX_{j}}{x_{i}-x_{j}}\prod_{j\in[1,n]\backslash I}\tau_{q,x_{\mathrm{j}}}$
$|J|=m$ $j\in[1,n]\backslash I$




$\mathbb{Z}[q, t][x]W$ $B_{m}’J_{\lambda}(x)=J\lambda+(1m)$ $m$
$\lambda$
23. $\lambda$ Macdonald $J_{\lambda}(x;q, t)$ $\mathbb{Z}[q, t]$
$\mathbb{Z}[q, t][x]W$ $J_{\lambda}(x;q,’ t)$ $\mathbb{Z}[q, t]$
$B_{m}$ $J_{\lambda}(x;q, t)\in \mathbb{Z}[q, i^{\pm 1}][X]W$ Macodnald
$q,$ $t$
$J_{\lambda}(x;q, t)\in \mathbb{Z}[q, t][x]W$
[KN1] 22 $(q, t)$ Kostka
$I1_{\lambda,\mu}’(\prime tq,)$ $\mathbb{Z}[q, t]$ $([\mathrm{K}\mathrm{N}1,2])\circ \mathrm{M}\mathrm{a}\mathrm{c}\mathrm{d}_{\mathrm{o}\mathrm{n}}\mathrm{a}\mathrm{l}\mathrm{d}$ [Ma] $I\backslash _{\lambda,\mu}^{\nearrow(t)}q$,
$q,$
$t$
( 23 $(q, t)$-Kostka
Kirillov-Noumi Knop-Sahi
Garsia-Tesler $\circ$ )
Jack (2.8) $\mathit{6}_{m}$ $\mathbb{Z}[\alpha][x]W$
$J_{\lambda}^{(\alpha)}(x)$ $\mathbb{Z}[\alpha][x]W$ $J_{\lambda}^{(\alpha)}(X)$ $\mathbb{Z}[\alpha]$ $-$
(Lapointe-Vinet [LV1]) Jack $\alpha$
Knop-Sahi
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$m=0,1,$ $\ldots,$ $n$ $q$ $A_{m}$
(2.12) $A_{m}= \sum_{J\subset[1,n]j}\prod\frac{1}{x_{j}}\sum_{I\epsilon J\subset J}(-1)|I|t(^{\mathrm{I}I\mathfrak{l}}2)$ $\prod_{i\in I}$ $\frac{t_{X_{i}}-x_{j}}{x_{i}-x_{j}}\prod_{i\in I}T_{q,x_{i}}$
$|J|=m$ $j\in[1,n]\backslash I$
$A_{m}$ $\mathrm{K}[x]^{W}$ $\ell(\lambda)\leq m$ $\lambda$
(2.13) $A_{m}.J_{\lambda}(x)=J_{\lambda-(}1^{m})(x) \prod_{i=1}(1-mt^{m}q-i)\lambda:(1-q-t^{n}:-i+1)\lambda 1$
$\ell(\lambda)<m$ $A_{m}.J_{\lambda}(x)=0$ 22
(2.14) $A_{m}= \frac{1}{\Delta(x)}\sum_{w\in W}\epsilon(w)w(x_{1}^{\delta_{1}}\cdots x_{n^{\mathfrak{n}}}^{\delta}e_{m}(_{-}^{-_{1}}-, \ldots,---n))$
(2.15) $—i= \frac{1}{x_{i}}(1-t^{n-i}Txi)q$, $(i=1, \ldots, n)$ .
(2.14) Jack
(2.16) $A_{m}=t arrow 1\lim_{q=t^{\alpha}}\frac{1}{(1-t)^{m}}A_{m}$
$= \frac{1}{\Delta(x)}\sum_{w\in W}\epsilon(w)w(x_{1}^{\delta_{1}\ldots\delta}x\mathfrak{n}e_{m}(nD1, \ldots, D_{n}))$











2.1 $B_{m},$ $A_{m}$ $q$
$D_{x}(u)$ (1.4)
[KN2]
$q$ $B_{m}$ (2.4) $u$
(3.1).
$B_{m}(u)= \sum_{1j\subset[,n]j\in}\prod_{J}x_{j}\sum_{I\subset J}(-u)|I|_{t}(|t|)2$ $\prod_{i\in I}$ $\frac{tx_{i}-X_{j}}{x_{i}-x_{j}}\prod_{i\in I}T_{q,x}:$ .
$|J|=m$ $j\in[1,n]\backslash I$
$B_{m}$ $B_{m}=B_{m}(t^{m}-n+1)$ $v$
(3.2) $B(u, v)= \sum_{m=0}B_{m}(u)v^{m}$
$A_{m}$
(3.3) $A_{m}(u)=J \subset[]\sum_{1,n}\prod_{j\in J}\frac{1}{x_{j}}\sum_{I\subset J}(-u)|I1t(^{\mathrm{I}I|}2)$
$\prod_{i\in I}$
$\frac{tx_{i}-x_{j}}{x_{i}-x_{j}}\prod_{i\in I}\tau_{q,x}i$
$|J|=m$ .. . $j\in[1,n]\sim\backslash I$:
$(A_{m}(1)=A_{m})\text{ }$
(3.4) $A(u, v)=$$\sum_{m=0,\backslash }^{n}.A_{m}(u)v^{m}$
3.1. $B$
. $(u, v),$ $A(u, v)$ :
(3.5) $B(u, v)= \frac{1}{\Delta(x)}\det(x_{j}^{n-i}(1+vx_{j}(1-utn-i\tau)))_{1}q,xj\leq i,j\leq n$ ’





$B_{m}$ (2.4) $A_{m}$ (2.14) $u$ $t^{s}$ , $v$
$v/(1-t)$ $tarrow 1$ (3.5) Jack $B_{m},$ $A_{m}$
3.1 $q=t$ (Macdonald Schur
) ( 2.1
) $B_{m},$ $A_{m}$ $q=t$ $B_{m},$$A_{m}00$
$\text{ }\ovalbox{\tt\small REJECT} 3.2$. $q=t$ $B(u, v)0,$ $A(u, v)0$ :
(3.6) $B(u, v)0= \frac{- 1}{\Delta(x)}\prod_{j=1}^{n}(1+vx_{j}(1-u\tau_{t,x})\mathrm{j})\Delta(x)$ ,
$A(u, v)0= \frac{1}{\Delta(x)}\prod_{j=1}^{n}(1+\frac{v}{x_{j}}(1-u\tau_{q},x_{j}))\Delta(X)$ .






(3.8) $B(u, v)= \sum X_{J}I\subset Jv^{1}J|(-u)^{|I}|_{\frac{T_{t,x}^{I}(\Delta(x))}{\Delta(x)}}T_{q,x}I$
$q=t$
(3.9) $B(u, v)0= \sum_{I\subset J}v^{1}J|X_{J}(-u)^{|I|}\frac{T_{tx1}^{I}(\Delta(x))}{\Delta(x)}\tau_{t}^{I},x$
$= \frac{1}{\Delta(x)}\sum_{J}v^{||_{X_{J}}}J\sum_{I\subset J}(-u)|I|T^{I}t,x\Delta(_{X})$




\S 4: 2.1 .
(2.4) $q$ $B_{m}$
(1.8) $\mathrm{I}\mathrm{I}(x, y)$
$m=0,1,$ $\ldots,$ $n$ $m$ $x=(x_{1}, . . , , x_{n})$
$y=(y_{1}, \ldots, y_{m})$
(4.1) $\Gamma \mathrm{I}(x, y)=\prod_{i\in[1,n]}\frac{(txiy_{j}.’ q)\infty}{(x_{i}y_{j},q)_{\infty}}.=\sum_{t(\lambda)\leq m}b\lambda P_{\lambda}(x)P_{\lambda}(y)$
$j\in[1,m]$
4.1. $\mathrm{K}[x]^{W}$ $B$ 2
(a) $m$ $\lambda$ B. $J_{\lambda}(X)=J_{\lambda(1^{m})}+(X)$ .
(b) $x$ $B$ $B_{x}$
(42) $B_{x}. \Pi(x, y)=\frac{1}{y_{1}\cdots y_{m}}D_{y}(1).\Pi(x, y)$ .
. $\mu$ $m$ $y$
(4.3) $\frac{1}{y_{1}\cdots y_{m}}D_{y}(1)P_{\mu}(y)=P_{\mu-}(1m)(y)\prod_{i=1}(1m-q\mu:tm-i)$
$l(\mu)=m$ $0$ $y$
$m$ ( ) (1.9)
(b) $m$ $\lambda$
(4.4) $B.P_{\lambda}(X)=P_{\lambda}+(1^{m})(X) \frac{b_{\lambda+(1)}m}{b_{\lambda}}\prod(1-qt^{m-i}i)i=1m\lambda+1$




42. $B$ (b) (4.4) $b_{\lambda}$




2.1 (2.4) $q$ $B_{m}$
(46) $B_{m,x}. \Pi(x, y)=\frac{1}{y_{1}\cdots y_{m}}D_{y}(1).\Pi(x, y)$ .
$q$
(4.7)





$J \subset[1,n|j|\sum_{m=}]Xj\sum_{I\subset j}(-tm-n+1)|I|t(_{2}^{1}\mathrm{r}|)\prod_{j\not\in^{I}}i\in I\frac{t_{X_{i}}-x_{j}}{x_{i}-x_{j}}i\in\prod_{k\in[1,m]}\frac{1-x_{i}y_{k}}{1-tx_{i}y_{k}}I$
$= \frac{1}{y_{1}\cdots y_{m}}\sum_{1\dot{K}\subset[,m]}(-1)|K|t(^{1\dot{P}’}2‘)\mathrm{I}\prod l\not\in k\in KK\frac{ty_{k}-y_{\dot{t}}}{y_{k}-y_{t}}\prod_{ni\in[,k\in 1,K]}\frac{1-x_{i}y_{k}}{1-tx_{iy_{k}}}$
.
$\mathrm{c}$ . $-$
$x_{J}= \prod_{j\in J}$ (4.6) (4.8)
(4.8) $q$ (!)




(4.8) – $(q, t)$ $B_{m}$
$(\Leftrightarrow(4.6))$ ( Macdonald
[Ma] )
$q=t$ $B_{m}$ $\Pi(x, y)$ $q=t$
$B_{m}\mathrm{o}$ , $(x, y)$ Macdonald $P_{\lambda}(x)$ Schur
(4.9) $s_{\lambda}(X)= \frac{\det(X_{j})_{1\leq i,j}\lambda_{i}\mp\delta.\leq n}{\Delta(x)}$
\sim -










$B(u, v \mathrm{o})S_{\lambda(x})=\frac{1}{\triangle(x)}\prod_{k=1}^{n}(1+vx_{k}(1-u\tau_{t,x})k)\det(X_{j})\lambda i+\delta$:
$= \frac{1}{\Delta(x)}\det(X_{j}\lambda:+\delta\dot(1+vx_{j()))}1-ut^{\lambda.+}\delta i$
$= \frac{1}{\Delta(x)}\sum_{1K\subset[1n]}v\mathrm{d}|K|\mathrm{t}\mathrm{e}(X_{j}K\lambda\dot{.}+\delta_{i}+\theta(i))\prod_{k\in K}(1-ut^{\lambda_{k}}+\delta_{k})$
$\theta_{K}$ $I\iota’’\subset[1, n]$ $j\in K$ $\theta_{K}(i)=1,$ $i\not\in K$




$(1^{K})=(\theta_{K}(i))_{1}\leq i\leq n$ . $\lambda$ $m$
(4.14) $\lambda+\delta=(\lambda_{1}+n-1, \ldots, \lambda_{m}+n-m, n-m-1, \ldots, 0)$
$I\iota^{\nearrow}\subset[1, m]$ $I^{-}\iota’\mathrm{n}’[m+1, n]=[m+1, m+r](1\leq r\leq n-m)$
$\mathit{8}_{\lambda+(1^{K}}$ ) $(x)=0$
$u$ $u=t^{-()}n-m-1$ $I\mathfrak{i}^{r}\cap[m+1, n]\neq\emptyset$ $I\iota^{\nearrow}$
$\prod_{k\in K}(1-ut^{\lambda_{k}+}\delta k)=0$








4.1 $(q, t)$ (2.4) $B_{m}$ 2.1
$A_{m}$ ( 4.1 $q=t$
)
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\S 5: Affine Hecke .
affine Hecke $q$-Dunkl
Hecke $q$ $T_{q,x_{i}}$ $\tau_{i}$
$\tau=(\tau_{1}, \ldots, \tau_{n})$ $t$ $q$ $D_{q,x}=\mathrm{K}(x)[\tau]$
$q$ ( $W=6_{n}$ ) $D_{q,x}[W]$
Lusztig $T_{1},$ $\ldots,$ $T_{n-1}\in D_{q,x}[W]$
:
(5.1) $T_{i}=t+ \frac{1-tx_{i}/x_{i}+1}{1-x_{i}/xi+1}(_{S}i-1)$ $(i=1, \ldots, n-1)$ .
$si=(i, i+1)$ $x_{i}$ $x_{i+1}$
(5.2) $-$ $\omega=s_{n-1}\cdots s_{11}\mathcal{T}$
$\tau_{0}$ $T_{0=\omega}\tau 1\omega$ $D_{q,x}[W]$
(5.3) $H(\overline{W})=\mathrm{K}\langle T_{0}, \tau_{1}, \ldots, \tau_{n-1}, \omega^{\pm 1}\rangle\subset D_{q,x}[W]$
affine Hecke :
(a) $(T_{i}-t)(T_{i}+1)=0$ $(i=0,1, \ldots, n-1)$
$(5.4)$ (b) $\tau_{i}\tau_{j}\tau_{i}=T_{j}T_{i}\tau_{j}$ $(i-j=\pm 1)$
(c) $T_{i}..T_{j}=T_{j}T_{i}$ $(i-j\neq-\pm 1)$
(d) $\omega T_{i}=T_{i-1}\omega$ $(i=0,1, \ldots, n-1)$ .
$\mathbb{Z}/n\mathbb{Z}$
$H(\overline{W})$ (5.4) $\text{ ^{ } }$
$H(\overline{W})$ $Y_{1}$ , . . . , $Y_{n}$ q-Dunkl
(Cherednik ) :
(5.5) $Y_{i}=t^{-n+2}-1\tau i\ldots T_{n-1}i\omega\tau_{1^{-1}i1}\ldots T^{-1}-$ $.(i=1, \ldots, n)$ .
( ) $q$-Dunkl $Y_{1},$ $\ldots,$ $Y_{n}$
$\mathrm{K}[x]$ $Y_{1}^{*},$ $\ldots,$
$Y_{n}^{*}$




(5.7) $Q= \sum_{w\in W}Qww$ $(Q_{w}\in D_{q,x})$
$Q$ $q$ $[Q]_{\mathrm{s}\mathrm{y}\mathrm{m}}$
(5.8) $[ \mathrm{Q}|_{\mathrm{s}\mathrm{y}\mathrm{m}}=\sum_{w\in W}Qw\in D_{q,x}$




$q$-Dunkl Macdonald $q$ $D_{x}(u)$
(5.9) $[(1-ut^{n}-1Y_{1})(1-ut^{n-}Y_{2})2. . , (1-u^{-}Y_{n})]\mathrm{s}\mathrm{y}\mathrm{m}=D_{x}(u)$
$f(y)$ $n$ $y=(y_{1}, \ldots, y_{n})$ $q$
$L_{f}$
(5.10) $L_{f}=[f(t^{\delta_{1}}Y_{1}, \ldots, t^{\delta_{n}}Y_{n})]_{\mathrm{s}\mathrm{y}\mathrm{m}}\in D_{q,x}$
$L_{f}$ $\mathrm{K}[x]^{W}$ $W$ $q$ $f,$ $g\in \mathrm{K}[y]^{W}$
$[L_{j}, L_{g}]=0$ $L_{j}(f\in \mathrm{K}[y]^{W})$ $W$ $q$
Macdonald $\lambda$
(5.11) $L_{j}.P_{\lambda}(X)=P_{\lambda}(x)f(q\lambda t^{\delta})$ .
$m=$
.






5.1. $m=0,1,$ $\ldots,$ $n$ $\tilde{B}_{m},\tilde{A}_{m}$ $\mathrm{K}[x]^{W}$
$q$





(5.13) $D_{i}=q=t^{\alpha} \lim_{tarrow 1}\frac{1-Y_{i}}{1-t}$ , $D_{i}^{*}=q=t^{\alpha} \lim_{tarrow 1}\frac{1-Y_{i}^{*}}{1-t}$ $(i=1, \ldots, n)$
$B_{m}$
(5.14) $D_{i}= \alpha x_{i}\partial_{x_{i^{-}}}\sum_{<ji}\frac{1}{1-x_{j/i}X}(s_{ij}-1)+\sum_{j>i}\frac{1}{1-x_{i}/xj}(s_{ij}-1)$






(5.17) $A_{m}=[ \sum_{k_{1}<\cdots<k_{m}}\frac{1}{x_{k_{1}}\cdots x_{k_{m}}}(D_{k}*\cdot)1(D_{k_{2^{+}}}^{*}1)\cdots(D^{*}+m-1)k_{m}]$ .
sym
Dunkl
(5.15) Lapointe-Vinet [LVI, $\mathrm{L}\mathrm{V}2$ ]
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